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SPECIFICATION 

1. TITLE OF INVENTION 

PROCESS FOR PREPARING /3 -LACTAM COMPOUNDS 

2. CLAIM 

A process for preparini^ (3 -lactam compounds, whidi compiises reacting a 
compoxmd of the formula: 

CO,B» 

[wherein A is 'C{CH^2' or -CHj-CB^ (in which B is a hydrogen atom, a 
halogen atom, an alkoxy group, a vinyl group or -CHgD (in which D is a 
hydrogen atom, a halogen atom, an alkoxy group, an acetoxy group, a 
carhamoyloxy group, an alkylthio group, an aromatic heterocycle-thio group 
or a pyridinio group)), is a hydrogen atom or an alkoxy group and is a 
hydrogen atom, a metal atom or an ester residue) with a carboxylic acid or its 
salt of the formula: 
R^COOR* 

[wherein R^ is an acyl group and R^ is a hydrogen atom, a metal atom or an 
ammonium ion] in the presence of phosphorus oxychloride to give a 
compound of the formida: 




[wherein A, R\ R^ and R^ are each as defined above]. 
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3. DETAILED EXPLANATION OF INVNETION 

The present invention relates to a process for preparing a i3 -lactam 
antibiotic derivative by acylation of an amino group in a /3 -lactam antibiotic 

substance. 

A variety of /3 -lactam antibiotic substances obtainable by acylation g£ an 
amino gronp in B -aminopenicillanic acid or y -aminocephalosporanic acid 
derivatives exhibit excellent anti-microbial activity and are used widely as 
anti-microbial agents. For acylation of an amino group in jS - 
aminopenidllanic acid or y -aminocephalosporanic add derivatives, there 
are known many methods, which include acid chloride method using 
phosphorus pentoxide or thionyl chloride, \^smeyer method using DMF- 
POCI3, mixed add anhydride method with isobutyloxycarbonyl chloride, 
activated esterification method with N-hydroxybenzotriazole-DCC or 
triphenylphosphine-diethylazodicarboxylate, etc. 

Said acylation methods are defective in having strict limitation on the 
reaction temperature and the solvent to be used and being apt to cause side 
reactions. For instance, the double bond at the 3-position of cephalosporins 
is rearranged to the 2-position; an oxime group in an acylating agent is 
isomerized from the syn form to the anti form; a tert-butoxycarbonyl group 
as an acyl-protective group is so weat to an acid that elimination of the 
protective group takes place, etc. Due to such side reactions, conventional 
acylation methods make frequently the isolation of the objective product 
troublesome. Also, the activated esterification method using, for instance, 
N-hydroxybenzotriazole-DCC or triphenylphosphine-diethylazodicarboxylate 
produces the by-products originated from the reagents in addition to said 
side reactions, whereby separation of the objective product becomes, difficult. 

In order to overcome the above defectiveness, the present inventors have 
investigated extensively on various methods for acylation of the amino group 
in B -lactam antibiotic substances and found that the acylation with 
phosphorus oxychloride facilitates the reaction operation and does neither 
cause said side reactions nor produce any hardly separable by-products from 
the reagent. Thus, it provides a very excellent acylation method. This 
invention is based on the above finding. 
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In the formula (I), is a hydrogen atom or an alkoxy gn^oup such as methoxy 
or ethoxy, and is a hydrogen atom, a metal atom (e.g. litJiium, sodium, 
potassiiun) or an ester residue. Examples of the ester residue are a 
carhoxyl-protecting group which is not limitative and includes any group 
usually employed for protection of a carboxyl group in P -lactam antibiotic 
substances (e.g. tert-butyl, benzhydryl, 2,2,2-trichloroethyl, aryl, p- 
methoxybenzyl, p-nitrobenzyl, trimethylsilyl, methoxy-methyl, 
benzyloxymethyl, phenacyl), a group of the formula: -CHR^COgR*^ wherein 
R^ is a hydrogen atom or a lower alkyl group (e.g. methyl, ethyl) and R^ is a 
straight or branced alkyl group (e.g. methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl, pentyl, 3-pentyl, tert-pentyl, hexyl, 3-hexyl) or a 
Ci.6 cycloalkyl group (e.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl) and 
a group of the formula: -CHgCOOR^ wherein R'' is a lower alkyl group (e.g. 
methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, isobutyl, tert-bulyl) or a 
cycloalkyl group substituted with lower alkyl (e.g. 1-methyl-l-cyclopentyl, 1- 
methyl- 1 -cyclohexyl, 1 -ethyl- 1 -cyclopenxyl) . 

A is -C{CH^2- -CH2-CB= in which B is a hydrogen atom, a halogen 
atom(e.g. fluorine, chlorine, bromine), an alkoxy group (e.g. methoxy, ethoxy, 
propoxy), a vinyl group or -CHgD in which D is a hydrogen atom, a halogen 
atom (e.g. fluorine, chlorine, bromine), an alkoxy group (e.g. methoxy 
ethoxy), an acetoxy group, a carbamoyloxy group, an alkylthio group (e.g. 
methylthio, ethylthio), an aromatic heterocycle-thio group (e.g. 1-methyl-lH- 
tetrazol-5 -ylthio, 1-carboxymethyl- lH-tetrazol-5-yl thio, 1 -(2- 

dimethylaminoethan-l-yl)-lH-tetrazol-5-ylthio, l,3,4-thiadiazol-2-ylthio, 5- 
methyl-l,3,4-thiadiazol-2-ylthio, 2,5-dihydro-6-hydroxy-2-methyl-5-oxo-as- 
triaziii-3-ylthio) or a pyridinio group (e.g. 1-pyridinio, 4-carbamoyl-l- 
pyridinio), etc. 

The present invention is concerned with a process for preparing the 
compound of the formula (III) which comprises reacting the compoimd of the 
formula (I) and the compound of the formula (U) using phosphorus 
oxy chloride in the presence of a base. 
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In the formula (II), is 

a chloromethyl group; 
a dichlorom ethyl group; 

an optionally substituted phenoxymethyl group, the substituent 
being halogen (e.g. chlorine, bromine), methoxy, nitro or acetoxy 
present at the o-, m- or p-position); 

an aromatic heterocyde-substituted methyl group (e.g. 2-thenyl, 
furfuryl, 2-protected aminothiazol-4-ylmethyl, the protective group 
being not limitative and including such conventional ones as trityl, 
formyl, chloroacetyl, trifluoroacetyl, tert-butoxycarbonyl, 2,2,2- 
trichloroethoxycarbonyl, benzyloxycaurbonyl, p- 

rdtrobenzyloxycarbonyl or allyloxycarbonyl); 



a 2-aminothiazol-4-ylmethyl group; 
a group of the formula: R®CH(NHR^- wherein 
R® is phenyl; 

0-, m- or p-hydroxyphenyl in which the hydroxyl group is 
optionaly protected with any conventional group such as 
trimethylsilyl, tert-butyldimethylsilyl, benzyloxycarbonyl, p- 
nitrobenzyloxycarbonyl, allyloxycarbonyl or 2,2,2- 
trichloroethoxycarbonyl); 

an aromatic heterocydic group (e.g. 2-furyl, 2-thienyl); or 
a group of the formula: -CHR"-OR'° wherein R^° is 
hydrogen or a protective group for hydroxyl, the protective 
group being not limitative and including trimethylsilyl, tert- 
butyldimethylsilyl, benzyloxycarbonyl, p- 

nitrobenzyloxycarbonyl, allyloxycarbonyl, methoxymethyl 
and tetrahydropyranyl and R" is lower alkyl (e.g. methyl, 
ethyl, propyl, isopropyl), and 
is hydrogen; 

a protective group for amino (the protective group being not 
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limitative and including formyl, acetyl, chloroacetyl, 
triflnoroacetyl, tiityl, tert-butoxycarbonyl, 2,2,2- 
trichloroethoxycarbonyl, benzyloxycarbonyl, p- 

nitrobenzyloxycaxbonyl and aDyloxycarbonyl); or 
an acyl group of the formula: R^^CO- wherein R^^ is 4-ethyl- 
2,3-dioxopiperazm-l-yl, 6,7"dLhydroxychromon-3-yl, 4- 
hydroxy-G-methylpyridin-S-yl, 4-hydroxy-l,5-naphthyridin-3- 
yl or N-3,4-dihydroxybenzoyl)-N"methylamino, the hydroxyl 
group in these groups being protected with any conventional 
protective group for hydroxyl such as acetyl, trifluoroacetyl, 
chloroacetyl, benzoyl, p-nitrobenzoyl, tetrahydropyranyl, 
methoxymethyl, benzyloxymethyl, trimethylsilyl, tert- 
butyldimethylsilyl, trityl, tertbutyl, 2,2,2- 

trichloroethoxycarbanyl, benzyloxycarbonyl, p- 

nitrobenzyJoxycarbonyl or allyloxycarbonyl; 
a group of the formula: R^^^CH- wherein 
R** is as defined above; and 

R^^ is carboxy, protected carboxy (the protective group being 
not limitative and including tert-butyl, trityl, benzhydryl, 
trimethylsilyl, tert-butyldimethylsilyl, 2,2,2-trichloroethyl, p- 
nitrobenzyl, p-methoxybenzyl or allyl) or sulfonyloxy; 

a group of the formula: R^^NH X 

wherein 

N -C(=N0R15)- 
R" is hydrogen or a protective group for amino, the protective 
group being not Umitative and including trityl, formyl, acetyl, 
chloroacetyl, trifluoroacetyl, tert-butoxycarbonyl, 2,2,2- 
trichloroethoxycarbonyl , benzyloxycarbonyl, p - 

nitrobenzyloxycarbonyl and allyl oxycarbonyl; R^^ is a 
straight or branched alkyl group (e.g. as methyl, propyl 
isopropyl) optionally bearing a substituent of 1 to 3 carbon 
atoms such as methyl, ethyl, fluorine, chlorine, bromine, 
hydroxyl, acetoxy, dimethylamino or carboxy, which may be 
specifically -CHgCH^R^^ (wherein R'^ is fluorine, chlorine, 
bromine, hydroxyl, acetoxy, dimethylamino or carboxy) or - 
CR'^R^'-COsR'" (wherein R^' is hydrogen, methyl or ethyl, R^« 
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is hydrogen, methyl or ethyl and R^® is hydrogen or a 
protective group for carboxy (the protective group being not 
limiWtive and including tert-butyl, trityl, benzhydryl, 
trunethylsilyl, tert-butyl dim ethylsilyl, 2,2,2-trichloroethyl p- 
nitrobenzyl, p-methoxybenzyl or allyl)); and 
X is NH, oxygen or sulfur; 
the oxime in the formula taking a syn-form; or 
a group of the formula: Z-CH2-CO-C(=NOR'')- wherein 

Z is hydrogen, halogen (e.g. chlorine, bromine, iodine), 
mesyloxy, tosyloxy or benzenesulfonyloxy; and 
R^^ is as defined above; 

the oxime in the formula taking a syn form. 

R* is a hydrogen atom, a metal atom (e.g. sodium, hthium, potassium) or an 
ammonium ion such as the one formed from an amine (e.g. dimethylamine, 
diethylamine, diisopropylamine, dioctylamine, dicyclohexylamine, 
dicyclohexyhsopropylamine, triethylainine, tributylamiue, DABCO, N,N- 
dimethylaniline, N,N-diethylaniline, pyridine, lutidine, coUidine, 4- 
dimethylaminopyxidine, quinoline, isoquinoline) with R^COOH wherein R^is 
as defined for R^ in the formula (II). 

The compound of the formula (I) and the compound of the formula (II) are 
dissolved or suspended in an organic solvent (which is not Hmitative and 
includes aromatic hydrocarbons (e.g. benzene, toluene, xylene), ethers (e.g. 
diethyl ether, tetrahydrofiiran, dioxane), halogenated hydrocarbons (e.g. 
dichloromethane, chloroform, carbon tetrachloride), acetonitrile, ethyl 
acetate, acetone, water and their mixtures), phosphorus oxychlordie is added 
thereto in the presence of 1 to 3 equivalents of a secondary or tertiary amine 
(which is not limitative insofar as the progress of the reaction is not 
prevented and includes secondary amines (e.g. dimethylamine, diethylamine, 
diisopropylamine, dioctylamine, dicyclohexylamine, 

cydohexylisopropylamine) and tertinary amines (e.g. triethylamine, 
tributylamine, DABCO, N,N-dimethylaniline, N,N-diethylaniline, pyridine, 
lutidiae, coUidine, 4-dimethylaminopyTidine, quinohne, isoquinoline) at a 
temperature of -30°C to room temperature, and the reaction is efifected for a 
period of 10 minutes to several hours. Treatment of the reaction mixture by 
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an ordinary procedure afifords the compound of the formiila (III) wherein Rl, 
R2, R3 and A are each as defined above, which may be further purified by 
chromatography, recrystallization or reprecipitation to give the objective 
product. 



The present invention will be hereinafter explained by way of Examples. 
[Example 1] 



aoovB-i ' 



roou 



1- (Isopropyloxycarbonyloxy)ethyl 7-[2-(2-formylaniinothiazol-4-yl)-(Z)-2- 
methoxyimino-acetamido]-3-methoxymethyl-3-cephem-4-carboxylate 
(Isomer Abased on the ester portion) 

2- (2-Formylaminothiazol-4-yl)-(Z)-2-methoxyinTiaoacetic acid (252 mg) and 
l-(isopropyloxycarbonyloxy)ethyl 7-amino-3-methoxymethyl-3-cephem-4- 
carboxylate p-toluenesulfonate (Isomer A) (547 mg) are suspended in ethyl 
acetate (6 ml), N,N-diethylaniline (478 mg) is added thereto, and the 
resultant mixture is cooled to -10*C. A solution of phosphorus oxychloride 
(169 mg) in ethyl acetate (1 ml) is dropwise added thereto, followed by 
stirring at the same temperature as above for 20 minutes. The reaction 
mixture is washed with dilute hydrochloric acid, 5 % aqueous sodium 
hydrogen carbonate solution and an aqueous sodium chloride solution in 
order, dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue is washed with diisoproopyl ether and 
collected by fQtration to give said objective compound (537 mg). 

NMR ( 5 ppm, deuteroacetone): 
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4 . ' ^ U B9 ) , MI /< S B . • ) ^ »5t ( 

2 H . • ) . i«« ( a B/ , « ) • 42S c 1 B . 

• > . 412 C « B , B*p « J • i Be ) , sii 

C«B»«.J'-S B.) , frfff < 1 B , Ad . 

^•^SBafJ-»iav)» K7t < t B » q . 

- &f B0 ) » 7.tl C 1 B , « ) . iJI ( 1 B . 
A . ^ t B. ) » &S§ C f B « • ) 

[Example 2] 



BUX 



00,^000,^ 
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1- (Isopropyloxycarbonyloxy)etliyl 7-[2-(2-formylaininothiazol-4-yl)-(Z)-2- 
methox5nLrQmo-acetamido]-3-methoxymethyl-3-cephem-4-ca^ 

(Isomer B based on the ester portion) 

[2a] 

2- (2-Formylaiiiinothiazol-4-yl)-(Z)-2-methoxyiminoacetic acid (252 mg) and 
l-(isopropyloxycarbonyloxy)ethyl 7-amino-3-methoxymethyl-3-cephem-4- 
carboxylate hydrochloride flsomer B) (411 mg) are suspended in methylene 
chloride (6 ml), pyridine (253 mg) is added thereto, and the resultant mixture 
is cooled to -15*^3. A solution of phosphorus oxychloride (169 mg) in 
methylene chloride (1 ml) is dropwise added thereto, followed by stirring at 
the ssone temperature as above for 20 minutes. The reaction mixture is 
admixed with ethyl acetate, washed with dilute hydrochloric add, 5 % 
aqueous sodiimi hydrogen carbonate solution and an aqueous sodium 
chloride solution in order, dried over anhydrous magnesivim sulfate and 
concentrated under reduced pressure. The residue is washed with 
diisoproopyl ether and collected by filtration to give said objective compound 
(515 mg). 
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NMR ( 6 ppm, deuteroacetone): 

4 . J - S.B B. > ^ iti C I a , « > , ajr C 

aB.0).S44<SB»«>. 4LSS C 9 S • 
« > » 4.9S CIS* Bmp • ' • B* > • &I4 
C lB,d«'-IB«}^S.Ii( IB ,dA« 
'-»BB»7-iBB)»&4t(tB.q,jr 

T.l« < I B , ■ ) l^St ( 1 B « 
A , J - f 8. > « »5I C 1 B , « ) 

[2b] 

The reaction is effected with the same amounts and reaction conditions as in 
[Example 2a] but using tetrahydrofuran as the solvent to give the above 
product (351 mg). 

I2c] 

The reaction is effected with the same amounts and reaction conditions as in 
[Example 2a] but using dicyclohexylamine (199 mg) and N,N-diethylaniline 
(328 mg) in place of p3nridine to give the above product (494 mg). 

[Example 31 



BtOAc 




TmOB 

o 



l-(Isopropyloxycarbonyloxy)ethyl 7-(4-methanesulonyloxy-^-2- 
methoxyimino-3-oxobutyrylamino)-3-methoxymethyl-3-cephem-4- 
carboxylate (Isomer B based on the ester portion) 

4-Methanesulfonyloxy-(Z)-2-methoxyimino-3-oxo-butyric acid 
dicyclohexylamine salt (4,42 g), l-(isopropyloxycarbonyloxy)ethyl 7-amino-3- 
methoxymethyl-3-cephem-4-carboxylate p-toluenesulfonate (Isomer B) (5.47 
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g), N,N-diethylaniline (2.98 g), phosphorus oxychlohde (1.61 g) and ethyl 
acetate (70 ml) are subjected to reaction in the same manner as in [Example 
1], followed by post-treatment. RecrystaUizatdon &om ethanol affords the 
above objective compound (5.46 g). M-R, 120^-12 it. 

NMR ( 5 ppm, deuterochloroform): 

tsi ( B H . a « J - • a. > » MS c 3 fi 

» « ^ . A.9S (IB, Bmp , ' - • B« > , 

• > , S?l ( I U , 4^ , J - S H, , J - f 
B. D , ( 1 B . , , J « IS H, > , T.II 

(IB. 4./. 9 Ha) 

[Example 4] 



tert-Butyl 7-[2-(2-formylarainothia2ol-4-yl)-(Z)-2-methox3riminoacetaimdo]-3- 
methoxy-methyl-3-cephem-4-carboxylate 

2-(2-Formylamijnothiazol-4-yl)-(Z)-2-methoxyijninoacetic acid (378 mg), tert- 
butyl 7-amino-3-methoxyTnethyl-3'Cephem-4-carboxylate (451 mg), N,N- 
diethylaniline (492 mg), phosphorus oxychloride (253 mg) and ethyl acetate 
(7 ml) are subjected to reaction in the same manner as in [Exainple 1], 
followed by post- treatment to give the above objective compoxmd (664 mg). 
M,R, 140--156t: (decomp.). 

NMR ( 6 ppm, deutero-dimethylsxdfoxide): 
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■ '^ . LI2 ( I B . d » J - J B« > . S.7C ( 
( 1 B , « ) » M7 C 1 B • • ) * S^<2 C 1 B « 



[Example 5] 



B „ 



H 



CO}CB#, 



Diphenylmethyl 7-[2-(2-chloroacetainidolMazol-4-yl)-(Z)-2- 

inethox3dniinoacetaxnido]-3-(l,3,4-thiadiazol-2-yl)tMomethyl-3-cep 

carboxylate 

2-(2-Chloroacetaniidothia2ol-4-yl)-(Z)-2-meUioxyiminoacetic acid (153 mg), 
diphenylmethyl 7'ainino-3-(l,3,4-thiadiazol-2-yl)thiomethyl-3-cephein-4- 
carboxylate (248 mg), N,N-diethylaniline (187 mg), phosphorus oxychloride 
(85 mg) and ethyl acetate (5 ml) are subjected to reaction in the same 
manner as in [Example 1], followed by post-treatment to give the above 
objective compound (664 mg). 
NMR ( 5 ppm, deutero-chloroform): 

St9 < 2 B • • }. • C 9 B , a > , 4.«7 

C3a»a)p44iClB» ABq • jr 1 4 M» 

) « &03 < 1 B » 4 . J . fi B. ) , S.»t C 1 
M « , 7 S Bs , J - I Bq ) . tat < I 

B , . ) . 7.11 ( 1 a « • ) . Mr ( t B « 

• ) » T.a < 10 B , » ) , T.I4 c f H , 

d . J - • B« > . i.8f t 1 B , • > 
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[Example 6] 




Diphenylmethyl 



7-[2-(2-formylaimnothiazol-4-yl)-(Z)-2-tert- 



butoxycarbonylmethoxy-iriiinoacetainido]-3-vinyl-3-cephem-4-carboxylate 

2-(2-Forinylammothiazol-4-yl)-(Z)-2-tert-butoxycarbonylmethoxyi^^ 
add (254 mg), diphenylmethyl 7-amino-3-viiiyl-3-cephem-4-carboxylate 
hydrochloride (300 mg), N;N-diethylanitLQe (334 mg), phosphorus 
oxychloride (118 mg) and methylene chloride (5 ml) are subjected to reaction 
in the s£ime manner as in [Example 2a], followed by post-treatment to give 
the above objective compound (451 mg). 
NMR ( S ppm, deutero-chloroform): 

Ma < 1 B . • ) « 1S2 c 2 B • • ) , Ma 

C 2 B , B ) . S.BS (lB.4.J-*>fB«)» 
» S Bb . J i- 9 B. > » MO ( 1 H » ■ ) . 

74 7.S ( 10 B , B ) , r»f C t B , « ;) , 
as2 C « B , ■ ) . aj4 c 1 B . a • J i 

[Example 7] 




0O,CB,00Z« 
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2,2 ,2-Trichloroethyl 7-I2-(2-tritylammothiazol-4-yl)-(Z)-2-(2- 
fluoroethoxy)iminoacet-ainidoJ-3-metliyl-3-cephein-4-carboxylate 

2-(2-Tritylaminothiazol-4-yl)-(Z)-2-(2-fluoroethoxy)immoaceti acid (499 mg), 
2,2,2-tricKloroethyl 7-araino-3-methyl-3-cephem-4-carboxylate hydrochloride 
(350 mg), N,N-diethylaniline (463 mg), phosphorus oxychloride (161 mg) and 
methylene chloride (7 ml) are subjected to reaction in the same manner as in 
[Example 2a], followed by post- treatment to give the above objective 
compoxmd (650 mg). 



NMR ( 6 ppm, deutero-chlorolbrm): 

2.1ff C*3&r«>» »3a(aB» ABq . J - 
!■ H» ) , 4.21 (tB.»>.4S-^M(aii 
, B ) • 4.II ( 2 B . ABq. » J - 12 89 ) » ' 
4.ai ClB.d.^-9BB}. &7t (IB, 

ad • J - I Bp . J - a B* ) , i.as ( 1 s , 

• ) . «^IT ( t B » 4 ; 7 - » B. ) , Tax ( 
ta B , e ) 



[Example 8] 



«BI« AobOB) 



Diphenylmethyl 7-[2-(2-aminothiazol-4-yl)-(Z)-2-methoxyiniinoacetamidol-3- 
acetoxymethyl-3-cephem-4-carboxylate 

2-(2-Aniinothiazol-4-yl)-(Z)-2-methoxyiniinoacetic acid (254 mg), 
diphenylmethyl 7-aniino-3-acetoxymethyl-3-cephem-4-carboxylate (503 mg), 
dicylohexylamine (228 mg), N,N-diethylaniline (344 mg), phosphorus 
oxychloride (192 mg) and ethyl acetate (15 ml) are subjected to reaction in 
the same manner as in [Example 2c], followed by column chromatography 
using silica gel to give the above objective compound (588 mg). 
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Developing solvent: n-hexane-ethyl acetate (1:2) — * ethyl acetate. 
NMR ( 5 ppm, deutero-chloroform): 

/ 

lia C a B , a ) . tLtt ( s 0 . • ) . ur 

( B B « • ) . 4.ri ( t ■ . ABq . J - 19 Bs 
H . « ^ « &t0 (IS »d4,7-9Bc.J« 

f a« > » ui ( I a > , t.rf ( I B • • 

) » Mr C <■ K * ' > . a8« C « B . d * 7 



[Example 9] 

a 



Diphenylrnethyl 7-[2-(2-chloroacetainidotliiazDl-4-yl)-(Z)-2- 
methoxyimiiioacetainido]-3-methyl-3-cephem-4-carboxylate 

2'(2-CMoroacetamidothia2ol-4-yl)«(Z)-2-methoxyiminoacetic acid (139 mg), 
diphenyl-methyl 7-amino-3-methyl-3-cephem-4-caxboxylate (190 mg), 
dicylohexylamine (90.6 mg), N.N-diethylanEline (74.5 mg), phosphorus 
oxycMoride (76.7 mg) and methylene chloride (3 ml) are subjected to reaction 
in the same manner as in [Example 2c], followed by post- treatment to give 
the above objective compound (295 mg). 
NMR ( S ppm, deutero-chloroform): 

fa u> ) • sji ( a 8 , « ) . dos ( a B . • 

B , dd « 7 * i Bs , J . I Bv ) » tJT ( I 
B . « ) , M4 1 t H . 8 } . 1.1 ri C 10 
B , » ) . 1.39 <9Brd»J-»aB> 
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[Example 10] 



Diphenylmethyl 7-[2-(2-formylajninothiazol-4-yl)-(Z)-2- 
methoxjdininoacetamido]-3-chloromethyl-3-cephem-4-carboxylate 

2-(2-Formylaminothiazol-4-yl)-(Z)-2-methoxyTmixioac^^ acid (532 mg), 
diphenyl-methyl 7-aniiao-3-chloromethyl-3-cephem-4-carboxylate 
hydrochloride (1.0 g), dicylohexylamine (422 mg), N,N-diethylaiiiline (661 
mg), phosphorus oxychloride (337 mg) and methylene chloride (12 ml) are 
subjected to reaction in the same manner as in [Example 2c], followed by 
post-treatment to give the above objective compound (1.084 g). 
NMR ( 6 ppm, deutero-dimethylsulfoxide): 

&ir ( a B p S B 4.44 

i 2 B , m ^ C t B , A ^ J * 9 Ba > » 

•.94 .( t B . • > , n 7.1 ( 10 X , ■ ) . 
r.4B ( 1 B . • ) , ■.4S C f B , • ) ^ %79 
< 1 B , a • X - fl B. > 



[Example 11) 



09 
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Diphenylmethyl 7-(D- a -tert-butoxybarbonylaminophenylacetaniido)-3- 
methoxymethyl- 3-cephem-4-carboxylate 
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D- a -tert-Butoxycarbonylaminophenylacetic acid (276 mg), diph^ylm ethyl 
7-amino-3-methoxymetliyl-3-cephem-4-carboxylate (410 mg), N,N- 
diethylaniline (373 mg), phosphorus oxychloiide (169 mg) and methylene 
chloride (7 ml) are subjected to reaction in the same manner as in [Example 
2a], followed by post treatment to give the above objecfdve compound (461 

NMR ( 6 ppm, deutero-chloroform): 

1.40 (•U»e).X1i(»ll.«).a^»4 

Ba ) , fcTS ( 1 K • 4d • J il Bb » J * i 
} » •••4 <IB,A,^-iSji).. MS C 
lB«a>,r4»-^r^(l«B,B) 



[Example 12] 



B 



Diphenylmethyl 7-(4-methox3^henoxy)acetamido-3-methoxymethyl-3- 
cephem-4-carboxylate 

4-Methoxyphenoxyacetic add (200 mg), diphenylmethyl 7-amino-3- 
methoxymethyl-3-cephem-4-carboxylate (410 mg), N,N-diethylaniline (373 
mg), phosphorus oxychloride (169 mg) and ethyl acetate (7 ml) are subjected 
to reaction in the same manner as in [Example 2c], followed by post- 
treatment to give the above objective compound (550 mg). 
NMR ( 6 ppm, deutero-chloroform): 
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4.4S < 3 a 



( 1 B . dd » J - B Bv , f . i Bs ) « l.rS 
( 4 B . a ) . S.ir ( I B , • ) , 7.S C 

It B , B ) 

[Example 13] 



Diphenylmethyl 7 /3 -( 4 -mtrophenoxy)acetaimdo-7 a -methoxy-3-(l-methyl- 
iri-tetr2p&ol-5-yl)thioinethyl-3-cephem-4-carboxylate 

4-Nitroph en oxy acetic acid (118 mg) and N,N-diethylaniline (179 mg) are 
dissolved in methylene chloride (3 ml) and cooled at -10°C. Phosphorus 
oxychloride (92 mg) is dropwise added thereto, followed by stirring for 5 
minutes. Then, a solution of diphenylmethyl 7 ^ -amino-? « -methoxy-3-(l- 
methyl- lH-tetrazol-5-yl)thiomethyl-3-cephem-4-carboxylate (262 mg) in 
methylene chloride (2 ml) is dropwise added thereto, and stirring is effected 
for 1 hour. The reaction mixture is admixed with ethyl acetate, washed 
with dilute hydrochloric acid, a 5% aqueous solution of sodium hydrogen 
carbonate and an aqueous sodium hydrochloride solution in order, dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure. 
The residue is purified by column chromatography on silica gel to give the 
above objective compound (44 mg). 
Developing solvent: ethyl acetate-cydohexane (1:1). 
NMR ( 5 ppm, deutero-chlorofororm): 





U/1^UD i^i^'JLJ) n\jinmn a rrtiMiiCf\o llV. UO^^ 10/10 



C I • • > • 1 2 B . • ) , 3-Tt 

( 9 B , • ^ , 4.4t ( 7^ B » ABq ^ J - 1 } Hs 

) ^ Ct» ( 2 A t a ) ; ( I H • • ) r 

) » 7.1 7.1 ( 11 fl , ■ } i ail ( 1 Ji , d 



[Example 14] 
Phenacyl 6-(4-mtrophenoxy)aceteinidopenicillanate 



Reaction is carried out in the same manner as in [Example 2a] using 4- 
nitrophenoxy acetic acid (207 mg), phenacyl 6-aminopeniciIIanate 
hydrochloride (371 mg), N,N-di ethyl aniline (463 mg), phosphorus 
oxychloride (161 mg) and methylene chloride (7 ml), followed by post- 
treatment to give the above objective compound (430 mg). 
NMR ( 5 ppm, deutero-chlorofororm): 

til C i H » • ) » 454 C 1 H • ) , 4.11 
C3"ra).S.ai(3B. • J - f| B. 

). 11 -^MC IB. B).B.| •-MCtB, 
m D . tSf ( 2 B p d . J — • Bs ) p &1I < 



[Example 15] 



OOf B hydrous acetane 



7-(4-Nitrophenoxy)acetainido-3-acetoxymethyl-3-cephem-4-carboxyhc acid 
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4-Nitrophenoxy acetic add (434 mg) is suspended in ethyl acetate (4 ml), and 
NjN-diethylaniline (298 mg), followed by cooling to -10°C. Phosphorus 
oxychloride (337 mg) is dropwise added thereto, followed by stirring for 5 
minutes. The resulting mixture is added to a solution of 7- 
aminocephalosporanic add (545 mg) and sodium hydrogen carbonate (840 
mg) in 50 % hydrous acetone (14 ml) while cooling with ice, and stirring is 
continued for 1 hour. The reaction mixture is concentrated under reduced 
pressure to remove acetone, admixed with a 5 % aqueous solution of sodiiun 
hydrogen carbonate and washed with ethyl acetate. Tb the aqueous phase, 
ethyl acetate is added, and cone, hydrochloric add is added dropwise while 
stirring to make pH 2. The organic phase is separated, dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure to 
give the above objective compound (630 mg). 
NMR ( 6 ppm, deutero-dimethylsulfoxide): 

S^OS C 1 H » • ) , B.5< C 2 fl . ) , 471 

( a B » 0 ) • 4.tT C Z a f ABU , J - 18 B» 

) , &Bf C 1 B . 4. , J - 5 H. ) . 8.7 9 C J 

B . dd . J - S H« . J - • B, ) . ( 1 

H»d«J^-SB*>,a.ii(3a»d,J- 



7-(4-Methoxyphenoxy)acetamido-3-acetoxyTnethyl-3-cephem-4-carboxyhc 



7-Aminocephalosporanic acid (545 mg) is suspended in anhydrous methylene 
chloride (7 ml) and cooled with ice. N,0-Bistrimethylsilylacetamide (1.03 
mg) is dropwise added thereto, and stirring is continued at room 
temperature for 50 minutes. Separately, 4-methoxyphenoxyacetic acid (401 



[Example 16] 





add 
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mg) is dissolved in anhydrous methylene chloride (5 ml), and N,N- 
diethylaniline (298 mg) is added thereto, followed by cooling to -10*C. 
Phosphorus oxychloride (337 mg) is dropwise added thereto, followed by 
stirring for 5 minutes. The resvdting mixture is added to the previously 
obtained mixture at -iCC, and stirring is continued for 30 minutes. After 
concentration under reduced pressure, ethyl acetate is added thereto, and 
the resxdting mixture is washed with 5 % hydrochloric add twice and 
aqueous sodium chloride solution once, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure to give the above objective 
compound (730 mg). 

NMR ( 5 ppm, deutero-dimethylsxJfoxide): 

lift < t s . • ) . MS ( I a . } . a^ri ( 
> )i . * ) . «SB ( I B , « > , 4tS ( 2 ■ . 

8» ) , If -H. fx ( 4 ■ » « ) « ( 1 K , 



[Example 17] 



VB 

it 



Diphenylmethyl 7-[D-[2-(2,3-dioxo-4-ethylpiperazin-l- 

yl)carbonylamino]phenylacetamido]-3-(l-methyl-lH-tetrazol-5- 

yl)thi om ethyl-3-cephem-4-carboxylate 

Diphenylmethyl 7-amino-3-(l-methyHH-tetrazol-5-yl)thiomethyl-3-cephem- 
4-carboxylate (241 mg), D-[2-(2,3-dioxo-4-ethylpiperazin-l. 

yl)carbonylamino]phenylacetic acid (160 mg) and N,N- diethyl aniline (164 
mg) are dissolved in methylene chloride (10 ml) and cooled to -iCC. 
Phosphorus oxychloride (77 mg) is dropwise added thereto, and stirring is 
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efifected at the same temperatture as above for 20 minutes. The reaction 
mixture is admixed/with ethyl acetate, washed with dilute hydrochloric add, 
a 5% aqueous solution of sodium hydrogen carbonate and an aqueous sodium 
hydrochloride solution in order, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure to give the above objective 
compound {372 mg). 
NMR ( 5 ppm, deutero-chlorofororm): 

i3r ( s a . t . J - r H. ) i M — o C 
t J B , . > . MJ ( 1 a , • ) » M — I.T t 

IS B » » > , C 1 9 » d , J - ■ ) , 
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^ y :7' ^ A- >4- * * -rt' *' — ^ o 'J K IC J A tBi 
-TV - DCC , 5gU<«^y:73: = -^u*i^7>f> 

a: ^ -fk & /X A* «> * o 

o ^ *^ 6» fi6 U < , R Jo «^ w: S1J R ID 6* e i? -r • 
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rft 4/ u - h /x f * ffl rt: i© K « Ji ge O M R 



1163^60-4183 (2). 

IK ^ JSC %f 4> ^ -f . a 1^ C K >t T V ^ 4t 
|£ ( ii ji. ^ -y^ ^<o t UXttiRpfcRRSW: 

xort -^^S'tK'JA.* 2-2. 



A. /X t: -C ^ & ) . -CHR^OCOjR* ( ^ 45 R* Wt 

^yrat'yi'. :? f- ^ ^ -fyp" 

-f-yv, se(;-:7'^^» 3 

tert -^^i/"^. ^U<fi3--^* 

t ^ V ^ a :7' o t* . -y ^ t> -p' ^ ^ ^ o 

^ ^ ^ ^ y o ^ ^ ^ -fyrnt' 

-fy^'^A-^ SBC-7'9-A'. -fVT'^^A.^ igf 

U < tt tort - ^^^-/i-ai. Xtt««TA.**^^a£*rH 
j^o-^*-:^^', 5SU<ld:i - 3:5-^. - 1 -c^^ 



3ttiL«^5B. ««^U<tt:fi: 

c = - . 

taSB, «L,<«:s!^»/K^* 

i&i&T ^ ^ ^ T :^ ^ . TttX-ti^^A.*-;*-. 

- ^^A' - 1 H-^h^y-A. - s 

h^y" — - 5 - >fA.^;«^, l - C 2 - -y / f- 

— yi.-5--f^^;*-, 1. 3. 4 - ^ T T / — 

-2 - >fA.9"^r, 5 - >^-n^ - 1. 3. 4 - ^ 7 

7 / — - 2 - ^ ^ 5ErU<«l2. 5 - i^t 

Ko - 6 - t K. a4-i/- 2 - y^A. - 5 - 

y-os - h UT-;?> - 3 - -^A^^-jj-as^ XfiK" 
V = as , rt: i ^ 1 - y 5^ = • SS U < 
#14 - *yv^«-sfe-fA. - 1 -e"y 5^-=j*-|S/xt*X 



• ■ 



T & o 




(I) (B) CBI) 

<0 i> iT- "b J ^.-o ^ ^ PR S K ^ > ^ 



I^BflBSBO-^liSg (3) 

^ , tert ^y'h^-z^iJ^ii^ — 2.2.2-K 
ji^ ji- ^ ji, ^ p - h 13 ^ ju ^ ^ it ^ 

R»CH- SgC^t^i* R"tt73:^A'git, ytr J ^ 
NHR^ 

tert — 7* 5^ > ^ A' y ^ » > i> ji" 4» *V 

— Ty-«';«-*i'*A.«K-=A., «rU<W:2. i 

2 - h y-^o^a: h^v'^^iK^A'/x^'XifeA 



< • i A. h y > ^ A- y A. » tert - 7' ^ ^ 
5 k K ° ? - A- fx T & ^ ) "C A o R" 

j'^ji-oT-fer-n., !. y-?-^, tert - h * •> 
ij ji, it-: =. ji^ ^ 2.2.2 - h y^ci'^s.h*->:^7-a. 
A', -^>i?>a.;#-*>'^^jK.=.A', p- — h 

* A- *• = A. f T 2> ) , T A- at r"co 



i'-6->'?-A'fD v^>-3->ryv, 4-tK 

a4^-i^- 1. 5 - :^7-^y-:^> - a-^fA*^ Xtt 

N - ( 3.4 - v^t K»*'i^'<:^y"-^A')-K- 

^ ^ T ? J ^ ( 7k ® 3S o 1$ w - » 65 /X 

/ti^tiT-fc^A-^ hy^A^DT-t^A- 

^o.rt^T'-fe^-^^ •^>'>'^'<A'» p— ^hn-<> 

y>fA., f^j-^t Kotr^-A., > h^s'^^ 

tert - 7* 5- A. v? ^ A' y A' ^ h y ^ A. > tert 
-7*^A.. 2. Z2-hyj^oA.3:hi*^5/:i!»A'iK 
— .A.^ •^>'>?a-':<-«¥->':<;a')K— A', p— 
-<>i>A'j*-«^^->'*A.rf^'^A'^ 5gFU<ttTyA.j*- 

R^CH- C MetliEl^^tOiPJ^^^:^ U 

A" 

r" »1 * A^ * •> 3£ , ^ H « *^ /t * A' * >' 3S ( 
i>* >t t X- tort - T'^A-, hy^A','-<>5'fc 
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K U , h y > ^ ^ . rert - ^ ^ > C R** 5R * ^ * ® ^ • 7»c K 2fc . T- 

^ h o . p - > hU i^-< > i^J^. X tt -:x 2£ -t? * 2. . X tt R"R"c-C0aR»» ai C ^ * R" 

T y ^ X «> & ) • X W ^ i -C &o ). tt7k3(6lR^. >5-A^, Xn^^i^'^'^*- r'^wtK 

^OR* UtWffWlli&^tt^x <*rtii:iL»* tort - y 

irf »c la 5£ fi ?:c < » t >• V ^ • * A. « A- , y -n- . tort - 7' ^ A > A y ^ , 2. 2. 2 

^OAT-t^A', hy7A';«-BT-fe^A'^ tort -hy;^nA3:^yu, p-^l-D-i^i^A^ p 

-7'^**^•>'*-^»K = A'* Z2. 7-h^)^oju^ -yh*-:^-<:^-^A'XifiTy^''C«>&o )JT^ 

p-^hD-<>'5>Aj*-*5^:ftA.*--A^^X»lT /j:*5^r*aO;«-*V-ttti^i^Ett*^Tr&o 

y *^>K^A-c«>;bo )T«)Ao Xtt ^-OR'* c^«4>2tt7K*Ja7-, 

n » 1 ^ 3 IS o f& ^ 25 * w u x % -t X.- m «i • z ^^'J^ 

36, Xtt*'«''J^**>'^'^«>^o iti^ti -CH2OH2R'* n iRiiL -k ^ -r ^ a D-t:«>Ao r'htK* 



JK^>^iSi^^^^in^:^^yI>-^. y^!?-«^* 
tiAT^>, Kyji^^AT^;^* hyr/^AT 

* ^ DABCO , H.W - i^y^A'T-y^. H.W 

-i>3i^/»'T'=^y>* ery-i^^* a.^s?>* => 
y i? :^ , 4 - ^ T ^ y k^* y ^ * =^ y y 
> . ^ ^ y y u t' t R*cojH i ^ R' tt 

/ ^ > ^ ^ x> X2 it^ ^ E9ffi<t^^'^xt*0^> 



02jftXtt3ttTS > C3|cRiD«:tt(rTy:cv.-<>o 

* ^ 7 $ >?-:^^a^s^->'A'T ^ 

2. m 7 $ > . h*):x.^^T$>^ h V -7' ^ T 
^ > , DABCO , N,H ->?>^A.T — y>, N.M 

- c/ 3^ ^ T — y > • y > » T 'y > ^ ^ 
y V? > . 4 - >> > ^ A. T ^ t- y * y y 
xw>f V'^'y y > tn t' <o i Wi'T $ >-c4>& 
)o:g:*£Trc-3 0*— aiaT:;*-*i^ifi<by v^to 
it 1 0 ^ M — » ^ M R f& « « • R to ?S * « & 
K:?£o-cto3g-r*<t— ilS:^OB)C^'?'R' . R' . 
R*X«A«:gtIizEU/t<>Oi|S)jfegl5:^-r ) 4:^ 
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COaH 
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CO2 oco^^ 



£tOAc 



^A.)-(Z)-2^yh*->>f $yWfK 252 2ft. 



- 3 - -fe73i^ - 4 - 

y > 47 8 t Jto ^ ^ -IOC 

^Jl , =^ <h U 16 9 

) S«l ^: mT -C 

MMR ( « ppm . H T -fe h 
t.2 8(SB,d,J-6 
d . J - S.5 Be ^ , 3.28 C 
2H,8),l9 6(3H, 
e ) . 4.82 C 1 H . Bep , 
C 1 H . d . J - 5 He^ , 
J-5Bb, J-9Bb) , 
» S5 Be ) • 7.33 C 1 B • 



3-y h^-V^^-W' 

*r 4^ IX — h 7 

<^ A ) 5 4 7 * . 

i'P O ETf K ^ ^ ( 1 

5R ^ h y !> 7k 
-^^m-^ ^ ^ 9 ^ 

>- ) : 

Bb ) . 1.54 C 3B • 

3 B , 8 ) , 3.58 ( 

e ) , 4.23 ( 2 H . 

J - 6 Ba ) , 5.15 

5.91 ( 1 B , dd , 

6.78 C 1 B . q , J 

B ) , 8.38 C 1 B , 



d.J-9Be).8.5 9ClB.6) 

BCONH-iT^-h H2N 8 



OMe 



POCZs BCONH 



)3i^-n^ 7-C2-(2-s^^$-«'Tey^ 
7'y'_yi.-4 - -f^>-(Z) - 2-> h^tX-t ? 

2 - C 2 - Jj^-fui-^wT 5 y ^ T y — ju ~ 4 - 



-f/u)-^-2-> h^i^^f $yS^6l2 52 B9 2i^ 

•>')aL^yi. 7 - T^y - 3-y hs^^.i^y^-^ 

- 3 - -fe:7a:A - 4 - *-«^jKa¥^->'U' — l>i^eRJ@ 

(|tl4»B ) 411 »ytffi<b>^Ui- 6««ICKflS 

k:'i; v>> 2 53 »?^:2)Dx.-15X:jC?%^-r-bo 

u>( i«<)SiR5:?BTU. PJi&X2 o^m^* 

}s^^^&t ^ ^ ji- ^ m . ihmm^ s^^ktR 
»:^^y!:^-^.7fc»«L. iX -c tK -c js^ a , 

MMR C*PPlD•fiT-fe^>'): 

1.28 (6B,d,J-6BB). 1.53 ( 3 B , 
d . J - 5.5 Hz ) , 3-26 ( 3 B , e ) . 3.5 7 C 
2B,e). 3.9 4C3B.a).4.2 2C2B, 
e ) » 4.63 C 1 B , Sep . J -» 6 Be ) . 5.1 4 
C 1 B » d • J » 5 Be > • 5.88 C 1 B . dd , 
J-5Bz,J-9Be). 6.8 6ClBpq,J 
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y^-3-y h* >'/^A.-3--t:7JL 
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yu;^*i^-C2)-2.-> 
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%J5.4S^^:^ll-io mp120 — 121C 

1.30 (6H,d,J = 6H2), 1.55 C 3 H 

• d , J » 5.5 Hz ) , 3.18 C 3 H . 8 ) . 3.30 
(3H,8),a5 3(2H.e),4.14C3H 

, e ) , 4.85 ( 1 H . Sep . J - 6 Hz ) . 

4.95 C 1 H , d , J - 5 He ) , 5.2 2 ( 2 H , 

6 5.7 6C IH.dd , J<"5Hz ,J-.9 
Hz ) , 6.87 ( 1 H , q , J - 5.5 Hz ) , 7-12 
C »H,d,J-9H2) 
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^^T^y^TV'— -v - 4 - ^ji,) - CZ) - 2 - 

>'?-yi'-3--fe73:a.> - 4-:<7^»K4^'>'i^~h 
2 - C 2 - sJsyi'iywT^y^^Ty' — -^'^ 4 - 

v'j'^yu - 3 ~-t7JC.x. - 4 - ^A-**=¥^>W — 
h451»y. N,N-i/3:5"-a'T^y>' 492 B?. yt 
* V <b y > 253 »y X , K 31. 7 tnt.^ ffl 

_hBe'ft^fe664 »Pt^&o IDP140 — 15BC 

C ) 

KMR ( d ppm , 2 5? ^ ^ A' !t5 * K ) : 

1.48 ( 9 H . 8 ) , 3.20 C 3 B , 8 ) , 3.5 0 

(2H,6),3.8 7 ( 3H, b), 4.10(2H, 

6 ) , 5.12 C 1 H . d , J = 5 Hz ) , 5.7 6 C 

1 H , dd » J - 5 Hz . J - 8.5 Hz ) , 7.3 4 

( 1 H . 8 ) . 8.47 C 1 H , 6 ) . 9.62 ( 1 H , 

d • J - 8.5 Hz ) , 12.52 ( 1 H , a ) 
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4--f^) -(Z)- 2-y h^i^'f :t>'ftKl53 

3. 4 - ^Ti^y y^ju - 2 - 

- 3 - -fe:73iA - 4 - Jtr^jK^^Vi^ — 248 

N,H - 5;ai^^T-= »J > 187 yt >^ i& it ^) 



>8 5»y^l(/m3Se:t5-A.5Brf5:Wv.-, C.^JS^ 

280 119 ^ Q & « 

NMR ( d ppD •£^Dn2^^A) : 
369 ( 2 B » 8 ) , 3.98 ( 3 H , s ) . 4.0 7 
C 2H , 8 ) , 4.3 8 ( 2H , ABq , J=14Hz 
) , 5.03 ClH,d.J = 5Hz). 5.92 C 1 
K , dd . J - 5 Hz , J « 9 Hk ) . 8.88 ( 1 
H . 6 ) , 7.09 ( f H . 8 ) . 7.S7 ( t H » 
e ) , 7.0 — 7.5 ( 10 H , m ) , 7.9 4 ( IB , 
d.J-9Hz),8.8 5ClH,B) 
C ^ ^ ^ 6 D 



CO3H 



° C03CH^2 



P0CZ5 

> 

CH2CZ2 



HCONH 



i^:7:^^^yTj^ 7-C2-C2-7r.^? 8.5 2(1H.a>,B.7 4ClH.d .J»9 

vi'T^y^Ty' — >i'-4->rA')-(Z)-2-^ He) 

T-fe^T^ K3 - 3-tf — ^ - 3 - He7:c-'x.- 
4 - ^-n^sK^i^l/' — h 

2 - C 2 -;f-^^yi'7-5 J ^f- T ^ — 70 ~ 4 - 



TrNH>^8^ H2N^ 



Me 



O^P COaCH2CC<t5 



— yuyh*i^-f^yBVK254 »j. POCZs TrNH^^ 

"4-*-n.«K**>U— ^iffiSrt^^ 300»ff,N,N- 
>^ 31 ^ ^ T V > 3 3 4 »P , ;^^ ^ -ft y > 1 1 B 

"^&CF*g<b>^*^>5m£tfflt-. C^Jfi««J2aD 2. 2. 2-hyi^t»^3:^^ 7-C2-C2 

'i|si«iEicsj&s-«, ^a^su, _hsefb-&%?45i>v - hy^-^T^y^^ry — ^-4--t^)-(2) 

*W*o -2-(2-7A.ji-BXh*<>)>f$yT-feh 

NMR (5ppn3.K:i?ao5^^A) T5KD-3->^^-3--fc73:.A-4-* 

1.42 ( 9 H . e ) . 3.52 ( 2 H , o ) , 4.6 2 ^ rff 4^ _ ^ 

(2H.8), 5.0 5(lH,d ,J=5Hz) . 2-(2-hU^/»-T^y^Ty'— ^-4- 

4.9 — 5.6(3H.in), 5.8 5(lB,dd,J >f^)-(Z)-2-(2-7A.j«-oai»'i*^>)^ 

-5Hz,J-9Hfis).6.9 0ClB,8). 5>'B^K499 »y, 2. 2.2-l'y^nyi,3i^yu 

7.0-7.5Cl0H,iD).7.3 9ClH.8), 7-T^>'^3->^>w-3--fe:73:.^.-4- 

-617- 



yi- 7 - y > 46 3 . 3t ^ -y-^it ^} > 16 1 *8 R 
mitj'f-^^ 7«£*fflt-J C9i»W2a Dtl^ 

NMR ( 9 pptD : 
^18C3B,a).3.3 3(2H, ABq , J 

18 Hz ) , 4.23 ( 2 H . s ) • 4.5 — 5.1 ( 2 H 

, m ) . 4.B0 ( 2 U » ABd . J - 12 Hz ) , 
4.99 ClB-d.J-5HB). 5.7 8 C 1 » . 

dd , J 5 He . J 8 He ) , 8-6 3 C I H , 

e ) . 6.97 C 1 H . d • J - 8 Hg ) . 7.2 2 C 
16 H . e ) 



8 D 



H2N 
O 



PAC 



C020B^2 



POOZs 
DCHa 



EtOAc 



OONH.S, r'^^ 



C02 0H^2 



•i? 7 :t 

^ T y - 

5 / T -t 

3 - -fe :7 

2 - C 

(Z) - 2 - 

■> ^ 

- 3 - -fe 

-y ^ o 

T -= y 

ic ID ^ 

K 3: 

NMR ( 

1-9 2 ( 

C 3 H . 
) , 4.88 

H . e ) 



I5I!3^60-41«9C8) 

^ ji^ y T 7-C 2-C 2-T$> 

-»v - 4 - ^yw ) - (Z) - 2 - V ^ 

2 - T^y^ry — /I' - 4 - -^A-) - 

/h*>'>f5>'B^K254 »y, y 3. ^ 
7 - T€y - 3 - T-tK*->>'?->i' 
7^A- 4 - *^jK*i/l^— f 503 
-N*i/A.T?>22B»y, N.W-i^JCiy^ 
> 344 IV, jr*i^«[<ky y 192 99 ^lO^ 
^15«.£^:ffiL>, C^*ft^2cDtf^tS 

^-rc-ttU, J:Be<k'fr«5 58 B»»«:W& 
: n--^*tr2^ - B^K^^A'Cl 52) 

6 ppm BThywJ. ) 

3 H . e ) . 3.32 C 2 U , e ) , 3.87 
s ) , 4.75 ( 2 H . ABq , J - 13 Hz 
(lH»d,J»5Hz)» 5.65 C 2 

. 5.86 C 1 H , dd , J - 5 Bz . J » 



9 Hz ) , 6.50 { 1 H , 8 ) , 6.77 ( 1 H , a 
) , 7.17 ( lOH, 6 ) , aOOClH.d. J 

- fl Hz ) 

K)CZa 



nr^'s^^^^'" + ^J^^Me ^^^^^ 



OMe 



T-fe KT? K^ry — yu - 4 - -f-n-) - (Z) - 2 

- 3 - -fe7a^^ - 4 - *yujK4»->'U'— ► 

2 - ( 2 - ^o^T-fe K^Ty— 

^~ 3 - -fe7x/^ - 4 -:^ji^iS('<i^^W^K 190 

•J . >^ ^ D * A' T $ > 9 aO up . N , N — 



3: ^ ^ T - y > 74.5 , J4- * as -fb y > 76.7 »y 

tra^rcRJC^-tir. 4iUrfi|U, -hK<k-&%J295 iiy 
^ ^ & . 

NMR ( ^ ppio ,3|^a oj^^A ) 
2.08 C 3 H , B ) , 3.28 C 2 H , ABq , J * 
18 Hz ) , 3.98 C 2 H , b ) , 4.0 0 ( 3 H , e 
) . 5.DB ( 1 H , d , J - 5 Hz ) . 5.94 C I 
H , dd , J » 5 Hz • J - 9 Hz 0 il' 6.8 7 ( 1 
H , s ) , 8.94 C 1 H , 6 ) . 7.1 — 7.5 C 10 
H , m ) , 8.28 ClH,d,J-flHB) 
C ^ ifi W 1 0 D 



HOONH^S 

fcJl^COaH 



H7N 



OMe 



DOHA 

» T CBaOZa 

coacu^s 



HCOMHs^e ^ 



OUe CO a 01 



COaOH^a 
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7 3: 






7 


- C 


2 


- ( 2 


— ^ ji, ^ 


c n 




11 D 














^-7 / — 


- 


4 


" -i 


A' 


) - (z) 


- 2 - ^ 


^HC02H 
















e y T -fe ► 


T 




K D 




3 - 


D / ^ 






OMe 








^ - 3 - 
2 - ( 


-b 7 ^ - 
2 - tT. ^ ^ 


4 


T 


^ -A' 




=^ 0^ u 

r y - 


yu - 4 - 


nn 
Boc 




•r ^^^^ 
0 » 




UU2CZ3 




>f yi- ) - 


(Z) - 2 - > 












5 33 >V . 














5; 7 ^ ^ 




T 




T « 




- 3 - 


^ 0 vi' > 


HB 

1 1 














^ ^ - 3 


- -t 7 2t 




4 


- * 




u - h te 


Boc 


C02CH^2 












S^J^ 1. 0 


^ . ^ 










T 


4 2 2 "ff . 








7 


- ( I> 


- 


a - 


— -.x -r 


H , M - 


f- T ^ 


»; 




661 


•9 




^ <fc u 


y - 




=^ yi' jK — 




T ^ y 




a: yu 




> 3 37 








1 


2 »e * m , 


T ^ 


K ) 


- 3 - > h * 




> 5^ yu 


- 


3 - -k 


7 :t 




2c DtPdtRICRJ&S'tt 


. ALU 


J: K 


- 4 


- * 


yu * •> U — 


^ 










<b ^ 10 84 « % ^ ^ 












D 


- a 


- ^ - -r y 










^ A- T 


HMR ( 


^ ppm r £ 


>^ 


> 






!n 


v K > : 


? y 




~ yv 0 276 




^ 


I. 




yu 


36 7 C 


2 H , s ) 




39 0 C 


3 


B , a 


) . 4.44 


7 - 


T ^ 


y - 3 - / h 






A" 


- 3 - 


-k 7 31 


C 2 H , 


8 ) . 5.2 5 


c 


1 


H , 


d 


p J - 


5 Hb ) , 




4 - 


is A' ^ \/' 




V 410 




* N,H 


- i? J. 


534 C 1 


H , dd • J 


r - 5 Has 




J - 9 


He ) . 




T ^ 


U > 3 7 3 lip , 








U > 1 6 9 >9 « 


6.9 4 C 1 


H . 8 ) . 


7.1 


1 — 7.6 


C 


1 0 H , 


► m ) . 


Ztc/^<b> f- \^ > 7 


^: 




c 


5^ tfe ^ 




7.4 0 C 1 


B , 8 ) , 


a4 9 


C 1 


H 


. 6 ) 


, 9.7 0 








Be <k «9 


461 


C 1 H . 


d , J « 8 


Hb 


) 








* ^ A 0 















NMR C ^ PPO »3I;?oci*Vua) : 

1.40 ( 9 H , 6 ) . 3.13 C 3 B . s ) , 33 4 

( 2 B , e ) , 4.1 4 C 2 H , e ) . 4.8 1 ( 1 H 

, d , J - 4.5 Be ) , 5.17 C 1 H , d , J - 6 

Be ) , 5.72 C 1 H , dd » J •= 4. 5 B e , J - 9 

Ha ) , 6.8 4 ( I H . d , J - 9 He ) , 6.8 5 C 
1 H . a ) , 7.0 — 7.5 C ' 6 H , ID ) 



C020B^2 



O J- N 
O 



OMe 
COjCB^a 



v?7i.5i^7'f-yu 7-C ^ - ^ h -y 7 ^ 

>'*V)T-t KT^ h'- 3-> f^-^^^yu- 

4 - y h*>7:n>'*.>ftK200iW, v?7x 
A^ ^ A^ 7 - T^>'-3-y h=¥V>^yw 

- 3 --t7 3LA- 4 - ^yviK^^iXl^ — h4l0"9« 



H.W - i?3i^yuT - »J > 373 ^ mit 

>169«P.&C/B^K:t5"A.7iii*«\.-. C5^*6 

«Ii Dtra»icmJ55^£, ia^SU. J:l5<b-&«? 

550 ^ ^ ^ & o 

NMR ( 0 ppo .S^BBjJ^yuA) 

3.14 C 3 H , 6 ) , 3-4 4 ( 2 H . o ) .36 8 
C 3H. e). 4.17C2H,e).4.4 3(2H 

. s ) • 4.90 C 1 B , d . J » 5 He ) , 5.8 0 

( 1 H , dd , J - 5 Hb , J = 9 Hz ) , 6.7 5 

C 4 H . e ) , 6.87 ( 1 H . 6 ) , 7.0 — 7.5 ( 
1 0 H , m ) 
C ^ ^fi W 1 3 D 

OMe 

02H©OCB2C02H + Q^N-j*^^ CB2C^2 

cOaCB^/j 



H ; g, 



OMo 



C02 0B^2 
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* ) T *fe ^ 


T ? K ~ 7 fit 






— 3 — 


( 


1 — > ^ /V — 


1 H •f' j V y 


_ 


5 








3 — -t 3^' .X. ^ 


— 4 — ^ 




-4e -fe •V 




— ► 














y * Bis ®2 


1 1 B »y t 


N , 


► H — 




^ ^ T I) > 


17 9 ^ ia Ik 


> > 


3 


mi ¥C 




U ^ -1 0 t: 


sg) -r i o 


* ^ it 


»; 


> 9 2 




5: T 5 




y zs. =. A, 






7 


A - T $ y - 


7 a - > h * 


- 3 - 


( 


1 - > 




^ - 1 H - 


1- 5 y — ^ - 


5 - >f -rt' 


) 


f * 




- 3 - y 


- 4 - 


ji^ as ^ -y 




— h 


2 8 2 O ^ <k > 


9^ U > ( 2 ml 


:> mm-i: 


m 


T U . 


1 




o BlE K 31 ^ 


^: iJD ^ % 


# m ^ . 


S 


5( £SS « tK 3R :^ 


h y fi' A 7k Sift- 


-r 





M ^ o ^ y ^ ^ y ^ - -x: ^-r ^ ^ t X !) ^ 

NHR ( a ppm , H ^ »o 7)1^ ^ ^ 



3.5 2C3H, b) . 3.5 6C2B.8) , 3.7 8 
C 3 H . 8 ) . 4.48 ( 2 H , ABq * J - 13 Hz 
) . 4.63 ( 2 H , 8 ) • 5.03 C 1 " . » ) • 
6.84 C 1 H , s ) , 6.95 C 2 H , d , J - 9Hr 
) , 7.1—7.8 ( 1 t H . fl) ) • M 3 C 2 H , d 
, J - 9 Hz ) 
C «S W 1 4 D 

HCZ 

OjN^OCHjCOaH + "''']-f_Y 

7 X. Ji' B-( 4-=.hB7X.y*i^) 

4-.:^ho73^y**>'B'fffie207 »y. y 3. 

6-TSy'<-V54^-l-fflBie*a371«y, 

>iei>'»,AJ/ffllk.?*^l^>7i»«ftfflt^, 



»«^2 a Di|5]»(CJ5[fo3^, toUU. _hlii-fk 

'g-^J 430 »9 ^ ^ ^ o 

NMR ( <5 ppm p^^DDj^vi'-A.) 

1.69 C 6 U , s ) , 4.54 ( 1 H , 8 ) . 4.6 1 

( 2 H , s ) , S.3B ( 2 H « ABq , J » 1 6 Hz 

) . 5.4 5 8 ( 2 H , ID ;) , 6.8 — 8.2 C 6 H , 

m ") , 6 93 ( 2 H , d » J « 9 Hz ) , 8.1 1 C 

2 H , d . J = 9 Hz ) 



OaN^OCHjCOjH + 



H 2 N» ^ 8 ^ 



CO2H 



P0C^s/^MEt2 
EtOAc 



o 



H 



oac 



CO2H 



7-(4-— ^o7:ty*->^T•fe^T$ K 

- 3 - T-t l**->'y^^ - 3 - •fe:7i.t - 4 - 

:A vK > (9 

4 - ^ h o73iy'4'v^5fcM4 34 »y*BtK3i^^ 



-»u4>i<K:»ffllU. N,N-i?3:f^yuT~y>298 

»»^I(D:t» -10 CKi^^ip-T'&o rf-:¥':^ffi^k'i > 
337 «y^:f«TL> 5^}|t|i^S&. 7-T5>'-t7 

To.?^^5>«545»Fat/, m^&tjkn ± h y 

-fe840 «?O5 0 Sft-g^TkT-fe »' >Cl4«i«)|g»K: 

^tfln^c. «ii*urf*»(bfli«£ m^mr u ph 2 

tU, W»/BS:i0'«i*r'&o 3 5tfflK2KlX*.^T:^t 
^^ffSlifig-r&CiKlj: !?, J:iejfc'&%>630 »?5: 

NMR ( d ppm ,Si?>t^vu;^>^**->K) 
Z05 C 3 H . 6 ) , 3.56 ( 2 H . 6 ) . 4.7 9 
(2H.s:),4.e7(2H, ABq . J - 1 3 Hz 
) , 5.09 C 1 H , d , J - 5 Hz ) , 5.70 C ^ 
H , dd . J - 5 Hz , J - 8 Hz ) • 7.09 ( 2 
H,d ,J-9Ha), 8.16C2H,d ,J- 
9Hk) , 9.16 ( 1 B , d p J-BKz ) 
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c n mm IB D 



O 



C02H 



oac 



0O2H 



7-( 4-y hs^i'^'ai.y^-^^T-fel'T? 

— ^ ^ sK > OK 

;* h 1; > -^^ y -H' T -k h T ? K 1.0 3 t ftSS 

^ -V :7 y * Bp 4 0 1 mg m tK m it > 

5«/W:t*»UW,N - v?3:^\a.T = y > 298 w^^: 



HMR ( a ppm ,fiS/y^>wj^A'**->KO 
2-03 C 3 H , 8 ) , 3.53 C 2 H , a ) , 3.7 8 (. 
3H,e), 4.5 2(2H.s), 4.8 5C2H. 
ABq ,J-=t3H2), 5.0 8 C IB. d .J'^'B 
Hz ) . 5.7 0 ( tH, dd • J-SHz , J-8 
Hz ) . 6.7 — 7.0 ( 4 H , ID ) , 8.8 8 ( 1 H , 
d , J = 8 Hz ) 



CD) 

^CUCOzH 
NH 

CON N-Bt 



STb 



NH 
I 

c-=o 

A o 



it 



.i?7X-yuy^yu 7-CO-C2-C2. 3 
- 4 - - 1 - 

-3 - ( 1 - - 1 H--7"h7y* — - 5 

- ^ Ji' ^ T yt y ^ - 3 - -fe^Jt^ - 4 - i3 
* -> U — h 

>^A--t H-t' y ^ / ^ ^ 5 

247 D - C 2. 3 - - 4 - aLtTvut* 

164 tgib>-9"^'> 1 0««fC<t3&»U, -10 

¥cr^nt ^ ^ j<-*i/^<by > 7 7 «*S:«T1^, 
|5)iBT2 o^iS£}*u. B^®3:^y^SrfeliL. 

<b «0 * ?a A: • 

NMR C * PPO ,ffi^DO*A.A ) 
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1.07 ( 3 H , t , J " 7 Hz ) , 3.1 — 4.2 C 

8H , id) , 3.7 5C3H , e ) . 42 2 ( 2H . 

B ) , 4.94 ( 1 H , d , J = 5 Hz ) , 5.5 — 5.9 

C 2 H , m ) , 6.8 3 ( 1 H . 6 ) , 7.1 — 77 C 
t5H.in),8.0lClH,d,J«-BHz). 

9.97 C 1 « • i . ^ 7 ^ 

4t 3^ A a W fiE ffe 



